POLAR-AXIS TELESCOPE AND 
EQUATORIAL TELESCOPE MOUNT INCLUDING THE SAME 

BACKGROUND OF THE INVENTION 
5 1 Field of the Invention 

The present invention .elates to an equatorial telescope 
With a polar-axis telescope, and especially relates to a 
setting of the polar-axis telescope. 
2. Description of the Belated Art 

in an equatorial telescope, a polar-axis telescope is 
firstly set so a* to sale the polar axis parallel to the 
rotation-axis of the earth. Hamely, the optical axis of the 
polar-axis telescope, which is defined as a polar-ax.s, is 
set so as to he parallel to the rotation-axis by adjusting 
l5 the position of the equatorial telescope mount. »hen 
ob serving a constellation in, for example, the Korthern 
hemisphere, the Northern sxy is aimed at by the polar-ax^s 
telescope. Then, the azimuth and altitude of the equatorial 
telescope mount are adjusted such that a specific tercet star , 

. ,r » oroner position in the 
20 such as the polar star, appears at a prope p 

visual field of the polar-axis telescope. 

*fter setting the polar-axis telescope, observed stars 
are aimed at by an astronomical telescope mounted on the 
material telescope mount. The astronomical telescope is 
25 datable around the polar-axis, which enables the 
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e«.pXe. a — - ~ - .o.nt.a on an evepiece - «- 
astroncicaX teXescope, an. a so M U.^P-— < 
s „ hic h retires . .on, «PC=»« tX m e, is P«r«— - 

When photographing a consteXXatXon, highXy P— 

..«Xn, o, the poX.r «X. Xs — - «»PX.. 

„„„„„„ r when the magnlf Xcation 
a high-quaXity photograph. However, wh 

o, the poXar-a*i. teXescope is set to a Xarge «- 

is set to a sn,aXX nagnXtuce, the precision o* the poXar-a*rs 
setting degrades. 
SUMMARY OF THE INVENTION 

.hererore, an o b3 ect or the present inventXon is to 
pr ovXoe an e^atorXaX teXescope .ount an d a poXar-axxs 
teXescope that can b e easXX y aX.e. at a target star ana ,or 
whxch the P oXar-a*Xs can oe set wXth high-precision . A 
pol ar-a*X. teXescope accord to the P resent invention i. 
20 Xncorporate* Xn an e q »atorXaX teXescope. The PoXar-axis 
texeacope has an elective Xens . a ,ocaX pXate, an eveprece 

ob3 ectXve Xens for.* an o bJ ect i—, «- ^ " 

, rr ,ng.a on a f ocaX pXane o, the oh.ectXve Xen, . «- 
25 Xs arrange. ^ „, the f ocaX pXate an. f or»s an observe* 
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image . 



~ fhe zoom optical system is 
in the present invention, the zoom 

objective lens and the eyepiece. The 
arranged between the ob^ectx e 

* observed image appear gradually 
ZO om optical systemmakes the obser e 

■ ef5i1 -p The zoom optical 
, bigger while staining, focus.d-etate. 

^pending to the optical — - - P— t - l9SO ° Pe 
« „ to change the magnification. 

» eguatorial telescope »ount ,0=0,0,0, to another 

10 as pacts o, the P~se„t —on -as a 

. tube, a poler-i. inner tube, end 

The polar-axis telescope has an 
declination outer tube. The P 

, eveoiece for forming 
objective lens, a focal plate , and an eyep 

«olar-axis outer tube adjusts the 
an observed image. The polar ax 

_ „„ lar -axis telescope. ine 

15 arin>uth and altitude or the polar 

^ar-a-i, inner tube is provided in the polar-axis outer tub. 
, , Bd is rotatable around the polar-a.is relative to « 
p ol ar-a*is outer tube. «. polar-«is telesoope is installed 
ln the polar-axis inner tube. ,he declination outer tube „ 
20 op «ativ.i y connected to the polar-axis inner tube end 

datable around tbe polar-axis relative to the polar a~s 
outer tube. 

^ «olar-axis telescope has a zoom 
In this invention, the polar axx 

svstem driver. The zoom 
optical system and a zoom optical system 

i-v^ Ahiective lens and the 
25 optical system is arranged betveen the ob 3 ectr 



sy8 pi.ce, andmares aeCs^i^^r ^aU^iW" 
whila maintaining a focused-state. The room optical «.t- 
dr iver shifts the room optical system along the polar-axrs 
corresponding to the optical axis of the polar-axis telescope 

5 so as to change a magnification. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be better understood from 
the description of the preferred embodiment of the invention 
set fourth below together with the accompanying drawings, rn 

10 which: 

Pig.X is a schematic plan view of an equatorial telescope 
according to the present invention ,- 

Fi g.2 is a schematic cross section view of the polar-axis 

outer tube; 

Pig. 3 is an enlarged cross section view of a part of 

the polar-axis telescope; 

Pig. 4 is a cross section view of the eyepiece portion; 

Fig. 5 is a view showing a focal plate; and 

Fi gs . SA and SB are view, showing an observed image seen 

20 via th© eyepiece. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the preferred embodiment of the present 
invention is described with reference to the attached 
drawings. 

Fig . 1 is a schematic plan view of an equatorial telescope 
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according to the present .abedi—nt. 

X. an ^to tlal t.X.scope t. , an astrono*ioaX t.Xe.cope 
10B is — - on a teX.scop. XOX. - 

t . lsS cope »eunt XOX has a ^ — » 

. d.cXination out.r * «. - «- — ^ — ^ " 
is counted on a p.d.staX ». — - ' 
T P T h. P oX«-axis ou^ tune 33 is P-otabX. — r.sp.=t 
to ' th e — pXan. and i. P-tabXe »^ axis « « 

fnhe 34 is coaxially 
adjust the aXtitud., Xpolar-axis inn.r tube 

10 provided in the PoXar-axis enter tub. 33- - *« 

around a poXar-axis .» reXative to th. poXar-axis outer tub. 

inner tub. 3., and an opening portion 3SB ia ror.ed in tne 
caciination outer tube 33 for aiding th. poXar-axis t.X.seop. 
15 2 0 at a specific atar. Hot. that, tne opticaX axis of th. 
pol ar-axis t.X.seop. 30 is defined as tbe poXar-axis ,1. 

Th . d .cXination outer tub. 35 is fixed to the polar-.x.s 
inner tube 34 and is rotatabX. around tbe poXar-axis BX r.Xative 
„ tb. poiar-axis outer tub. 33. X CXindricaX hoXd.r 3 7 
20 mo unt.d on an .nd portion of tbe d.cXination outer tube 5 
hol ds tb. astroncicaX t.Xescop. XOB. X baXanc. w.igbt 
i, attacb.d to tb. otb.r end portion of tbe d.cXination out., 
tub . 35. X d.cXination inn.r tub. (not shown, is coaxiaXX, 
pr ovid.d in tb. decXination out., tub. 35, and is rotatabX. 
25 around tb. d.cXination-axis ,3 reXative to tb. decXination 
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outer tube 35. The holder 37 1. also rotable around the 

declination-axis E2 . 

^ altitude fi- adiuatin, sere- 33a, and an azimuth 
fi „e ad,ustin 3 acre- 32b are provided on the pedestal 31 . Th. 
5 .craws th. altitude and azimuth fine adjusting 

32 a and 32b to adjust the altitude and th. azimuth of the 

polar-axis telescope 20. 

A polar-axis driver 39 . which is mounted on the polar-axis 
outer tube 33, rotates the declination-axis outer tube 35 
10 around the polar-axis ,1 by rotatin, the polar-axis inner tube 
34 On the other hand, a declination-axis driver 41, whzch 
La runted on the declination-axis outer tub. 35 , rotates the 
holder 37 around the declination-axis E2 . 

p ig .2 is a schematic cross section view of the polar-axis 
„ outer tub. 33. Herein, the upp.r half portion of the 
polar-axis telescope 20, with respect to the optical axzs, 
is shown as a schematic cross section. Especially, an end 
portion of the telescope 20 is schematically shown. 

Ihe polar-axis teles=ope20, installedin thepolar-axis 
20 inner tube 34, has a telescope tube 50, which is constructed 
of a first tube 50A, a second tube 50B, a sleeve 47. and an 
eyepiece portion 50C. The sleeve 47 is coaxially fitted in 
end fixed to the polar-axis inner tube 34. Therefore, the 
sleeve 47 rotates in accordance with the rotation of the 
25 polar-axis inner tube 34 . The first tube 50 A extends to the 
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■ . nd porti . of the sleeve 47 so a, to cove, the - Potion 
of t h. second tube SOB. The eyepiece PO^Uon 50= is provided 

■ backward of the second tube SOB. 

Ih efir,ttubeSO*isco.xially.rrangedinth.pol.r-axi. 

the polar-axis inner tube 3.. — e, «- first tube SO. 
rota tes in accordance with the rotation of the polar-axis inner 
tub e 3.. The second tube S0 B is coaxially fitted into the 
sl .ev. <7 . and is rotatabi. around tbe polar-axis «X relative 

10 to the sleeve 47. 

The polar-axis telescope 20 has an objective lens LI , 

la „» 21 a zoom optical system 22, 
a focus plate (focusing glass) 21, a 20 

iece L2 The zoom optical system 22 includes a 
and an eyepiece lz. inB 

i«n<a and a second zoom 

, _ T o a first zoom lens J-« , 
condenser lens L J , a 

15 lens LS. Th. objective lens LI is Seated forward of the 
pol ar-axis telescope 20, which i, opposite to the evepi.ee 
po «ionS0C. The objective lens LI arranged in the first tube 
50A is supported b y a lens-supporting frame so, which i, 
purely fixed to the first tub. SO. and the polar-axis inn.r 
20 tub.3.. The focal plate 21 , arranged in th« s.cond tub. SOB, 
ls located at the middle position of th. pclar-.xis telesccpe 

L.2 is located in the eyepiece portion 
20, and the eyepiece 12 is ioc» 

. , 92 is arranged between the focal 

50C . The zoom optical system 22 is arrang 

plate 21 and the eyepiece L2. 

The light passes through th. obj.ctiv. l.ns LI so that 
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the objective image is formed on the focal plate 21, and the 
light that exits from the focal plate 21 then passes through 
the zoom optical system 22. The zoom optical system 22 
functions as a relay lens so that the object image is reformed 
5 at a position «S" along the polar-axis El . The eyepiece lens 
L2 forms a magnified observed image so that the observer can 
watch the observed image via the eyepiece L2 . The zoom optical 
system 22 further functions as an erecting optical system, 
therefore, an erect image is observed via the eyepiece 
10 L2. Then, the zoom optical system22 changes themagnif ication 
of the observed image by shifting along the polar-axis El. 

Fig. 3 is an enlarged cross section view of a part of 
the polar-axis telescope 20. Fig. 4 is a cross section view 
of the eyepiece portion 50C. Note that, the eyepiece portion 
15 SOC and the objective lens LI are not shown in Fig. 3. 

The focal plate 21 is supported by a lens-supporting 
frame 26, whereas ,the condenser lens L3 is supported by a 
lens-supporting frame 25. The lens-supporting frame 25 is 
securely fixed to the lens-supporting frame 2 6 and the second 
20 tube 50B so that the focal plate 21 and the condenser lens 
L3 is opera tively connected with the second tube 5 OB. 

On the inner surface of the second tube 50B, a straight 
guide slit 51 for guiding the first zoom lens L4 and a straight 
guide slit 52 for guiding the second zoom lens L5 , are formed 
25 along a direction parallel to the polar-axis El. The lengths 

8 
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of the guide slits 51 and 52 are respectively defined as «R1" 
and «R2". 

A hollow cam tube 60 is coaxially fitted into the second 
tube 50B, and is rota table around the polar-axis El relative 
5 to the second tube 50B. On the cam tube 60, slits 61 and 62 
are formed in slanting directions relative to the polar-axis 
El, so as to respectively draws helical line around the 
polar-axis El by a given length. 

The first and second zoom lenses L4 and L5 are 
10 respectively supported by lens supporting-frames 23 and 24, 
which are slidably fitted into the inner surface of the cam 
tube 60 and are rota table relative to the cam tube 60 . Cam 
followers 231 and 232, which are covered by synthetic resins 
231A and 241A, are respectively fixed to the lens-supporting 
IS frames 23 and 24, and extend into the guide slits 51 and 52 
over the slits 61 and 62. In this way, the second tube 5 0B, 
and the cam followers 231 and 232 , and the cam tube 60 construct 
a cam mechanism, wherein the rotating motion of the cam tube 
60 results in the straight motion of the first and second zoom 
20 lens L4 and L5 along the polar-axis El . The second tube 50B 
does not shift along the polar-axis El while the cam tube 60 
rotates around the polar-axis El. 

As shown in Fig. 4, an end portion 56 of the second tube 
50B, composed of a connecting portion 56A and an extending 
25 portion 56B, extends to the eyepiece L2. A slit 55 is formed 
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circumferentially between the connecting portion 56A and the 
extending portion 56B so as to be opposite to an extending 
portion 64 of the cam tube 60. A zoom operation ring 70 is 
rotatably and coaxially arranged around the extending portion 
5 56B so as to be opposite to the slit 55. A connecting pin 
65, which is covered by a synthetic resin 65A, is threaded 
in a recess 64A formed in the extending portion 64 via the 
slit 55, and is securely fitted into a recess 70A formed in 
the zoom operation ring 70 to interlock the cam tube 60 to 
10 the zoom operation ring 70. The connecting pin 65 is covered 

by a rubber 65B . 

A ring-shaped spacer 28 is coaxially arranged between 
the connecting portion 56A and the zoom operation ring 7 0. The 
spacer 28 touches the connecting portion 56A and the zoom 
15 operation ring 70. The spacer's thickness along the 
polar-axis El is set to a given thickness so that the position 
of the cam tube 60 relative to the second tube 5 0B is determined 
along the polar-axis El. In manufacturing, the thickness of 
the spacer 28 can be adjusted to change the relative position 

20 of the cam tube 60. 

in the eyepiece portion 50C, the eyepiece L2 is supported 
by a lens-supporting frame 27. A male screw, formed on the 
outer surface of the lens-supporting frame 27, engages with 
a female screw formed on the inner surface of the extending 

25 portion 56B. When adjusting the diopter, the eyepiece L2 is 

10 
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minutely shifted along the polar-axis El by rotating a 
diopter-adjusting ring 271 connected to the lens-supporting 
frame 27. A visual field ring 88 with a visual field frame 
88a, which defines the position *S" of the reformed image, 

5 is securely attached to the lens-supporting frame 27. 

A marker ring 2 9 is coaxially arranged backward of the 
zoom operation ring 70 and around the extending portion 
56B. The marker ring 29 is securely fixed to the extending 
portion 56B of the second tube 50B by a screw 291 . Therefore, 

10 the marker ring 29 does not rotate in accordance with the 
rotation of the zoom operation ring 70 and the cam tube 
60. However, the marker ring 29 does rotate in accordance 
with the rotation of the second tube 50B. An index is marked 
on the outer surface of the marker ring 29 to indicate the 

15 magnification scale marked on the outer surface of the zoom 
operation ring 70, ox a diopter scale marked on the outer surf ace 
of the diopter-adjusting ring 271. 

A nut 2 9A, which is coaxially arranged around the 
extending portion 5 6B, touches the marker ring 29, and urges 

20 the marker ring 29 toward the zoom operation ring 70. Male 
screws are formed on the inner surface of the nut 29A, and 
the nut 29A engages with female screws formed on the outer 
surface of the extending portion S6B. The nut 2 9A is screwed 
toward the zoom operation ring 70 so that the zoom operation 

25 ring 70 is urged toward the spacer 28 by the marker ring 29, 
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and the spacer 28 is urged toward the connecting portion 56A 
by the zoom operation ring 70. 

The rotation-resistance of the zoom operation ring 70 
varies with the tightening-degree of the nut 29A. In 
5 manufacturing, the tightening-degree of the nut 29A is 
adjusted such that the rotation-operation becomes easy and 
comfortable for the observer by ensuring a proper 
rotation-resistance. 

As shown in Fig. 3, a scale ring 44 is coaxially arranged 

10 around the connecting portion 56A of the second tube 50B so 
as to be opposite to the polar-axis outer tube 33. The scale 
ring 44 is fixed to the connecting portion 56A by a fixed screw 
441. Further, the scale ring 44 is fastened to a base 46A 
by a fixed screw 46, and the base 46A is fixed to the polar-axis 

15 inner tube 34 by a screw (not shown) . When screwing off the 
fixed screw 46, the scale ring 44 is rotatable around the 
polar-axis El relative to the polar-axis inner tube 34 . A 
scale for adjusting the position of the polar star on the focal 
plate 21 is formed on the outer surface of the scale ring 44 . 

20 Hereinafter, the setting of the equatorial telescope 

10 including the zoom-motion using the zoom optical system 
22 is explained with reference to Figs. 1 to 5 and Figs.6A 
and 6B. Fig. 5 is a view showing a focal plate 21. Figs.6A 
and 6B are views showing an observed image seen via the eyepiece 

25 L2. 
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As shown in Fig. 5, a scale 211 for positioning the polar 
star is formed on the focal plate 21 . A position of the polar 
star relative to the polar-axis El, namely, relative to the 
center portion in the visual field seen via the eyepiece L2 , 
5 varies with the passing of time. Accordingly, firstly, the 
fixed screw 4 6 is screwed off and the scale ring 44 is rotated 
by a given amount to adjust the position of the scale 211. 

Since the scale ring 44 and the focal plate 21 are 
interlocked with the second tube SOB , the focal plate 21 rotates 
10 around the polar-axis El in accordance with the rotation of 
the scale ring 44. The observer rotates the scale ring 44 
by a given amount in accordance with the present time. Thus, 
the position of the scale 211 moves around the center portion 
of the focal plate 21 and to the proper position corresponding 
15 to the present time. After the position of the scale 211 is 
adjusted, the fixed screw 4 6 is screwed and securely fastened 
to the base 46A fixed to the polar-axis, inner tube 34. 

Next, the magnification of the polar-axis telescope 20 
is set to a lowest magnitude by operating the zoom operation 
20 ring 70. Then, the polar-axis telescope 20 is trained toward 
the polar star by adjusting the position of the polar-axis 
outer tube 33, When the polar star can be targeted, or observed 
via the eyepiece L2 , the azimuth and altitude of the polar-axis 
telescope 20 is coarsely adjusted by changing the position 
25 of the polar-axis outer tube 33, such that the position of 

13 



■ ' 2 0 0 3$12|]I9B \%21% • . Mtffi U t NO. 0 1 32 P. 15/31 

the polar star generally coincides with the center point in 
the visual field. 

After the above coarse adjustment, the zoom operation 
ring 70 is rotated by the observer so as to perform the zoom 
5 motion/ namely, to increase or to decrease the magnification 
continuously while maintaining the f ocused-situation . 

As described above, the zoom operation ring 70 is 
interlocked with the cam tube 60. Therefore, when the zoom 
operation ring 70 rotates, the cam tube 60 rotates. On the 

10 other hand, the end portion 56 of the second tube SOB is 
interlocked to the scale ring 44 by the fixed screw 441, and 
the scale ring 44 is fastened to the polar-axis inner tube 
34 by the fixed screw 46. Therefore, when the cam tube 60 
rotates, the second tube SOB does not rotate in accordance 

15 with the rotation of the cam tube 60 . Instead, as the cam tube 
60 rotates, the cam followers 231 and 241 respectively move 
along the slits 61 and 62 relative to the cam ring 60, and 
shift along the straight guide slits 51 and 52 relative to 
the second tube SOB. Thus, the first and second zoom lenses 

20 L4 and L5 shift along the polar-axis El while changing the 
relative interval . During shifting, the first and second zoom 
lenses L4 and L5 do not rotate. For example, the first and 
second zoom lenses L4 and L5 respectively shift to positions 
shown by the broken lines in Fig . 3 . 

25 On the other hand, the objective lens LI is opera tively 
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connected to-the polar-axis inner tube 34 , and the focal plate 
21 and the condenser lens L3 are operatively connected to the 
second tube 5 OB. Therefore, the objective lens LI, the focal 
plate 21, and the condenser lens L3 do not rotate and shift 
5 along the polar-axis El while the cam tube 60 rotates due to 
the rotation of the zoom operation ring 70. Further, the 
eyepiece L2 is operatively connected to the second tube 50B 
by the engagement of the lens-supporting frame 27 with the 
extending portion S6B of the second tube 50B. Therefore, the 
10 eyepiece L2 also does not rotate and shift along the polar-axis 
El while the cam tube 60 rotates. 

Using the zoom motion, the observed image captured by 
the polar-axis telescope 20 becomes gradually bigger. In this 
embodiment, the magnification can be continuously adjusted 
15 between 9 and 18. In Fig. 5, the visual field in a situation 
where the magnification is "8" is shown by a circle 
"AA". Whereas, the visual field corresponding to a 
magnification of "16" is shown by a circle "BB" . In Figs.6A 
and 6B, the observed image "II" corresponding to the 
20 magnification "8" and the observed image "12" corresponding 
to the magnification "16" , which are confirmed via the eyepiece 
L2 , are shown . 

After the zoom motion is performed, the position of the 
polar star is minutely adjusted. Namely, the position of the 
25 polar star observed via the eyepiece L2 is confirmed, and then 
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the altitude fine adjusting knob 32a and the azimuth fine 
adjusting knob 32b are operated such that the position of the 
polar star coincides with the position of the scale 211 . Thus , 
the position of the polar star is precisely set. 
5 When the setting of the polar-axis telescope 20 is 

finished, to follow the polar star, which gradually moves in 
the sky as the time passes, the polar-axis driver 35 shown 
in Fig.l rotates the polar-axis inner tube 34 around the 
polar-axis El so that the declination outer tube 35 rotates 
10 around the polar-axis El. 

In this way, in this embodiment, the telescope 20 has 
the zoom optical system 22 and the first and second zoom lenses 
L4 and L5 can be shifted along the polar-axis El by rotating 
the zoom operation ring 70 to perform the zoom motion. 
15 After the polar star is sighted with low magnification , 

the observer can change the magnification by carrying out the 
zoom function while watching the polar star and confirming 
, the position of the polar star via the eyepiece L2 , without 
the polar star being out of visual field. Thus, the precise 
20 setting of the polar-axis telescope 20 can be easily 
performed. Further, since the observer can select the 
magnification, the magnification may be changed to a proper 
magnitude (not to a maximum magnification) in accordance with 
the performance of the astronomical telescope 10B. 
25 Since the zoom optical system 22 is arranged between 
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the focal plate 21 and the eyepiece L2, namely, no zoom lens 
exists between the objective lens Ll and the focal plate 21, 
the objective lens Ll and the focal plate 21 can be precisely 
arranged and the object image is precisely formed on the focal 
5 plate 21. Even when an optical-axis deviation with respect 
to the first and the second zoom lenses L4 and L5 occurs, the 
position of the polar star on the focal plate 21 does not 
change. Accordingly, the precision of the setting does not 
degrade. 

10 Since the zoom optical system functions as a relay optical 

system and an erect optical system, the observed image is an 
erect image. Thus, the observer can easily judge the 
moving-direction of the polar-axis outer tube 33 and can adjust 
the position of the polar-axis telescope 20. 

15 The eyepiece L2 is operatively connected to the second 

tube 50B, and the eyepiece L2 does not rotate around and shift 
along the polar-axis El while the zoom-motion is 
performed. Therefore, the observer can easily follow the 
polar star during the zoom motion, and the adjusted diopter 

20 is not changed. Further, since the zoom operation ring 70 
is arranged close to the eyepiece L2 relative to the zoom optical 
system 22, the observer can properly manipulate the ring 70 
while following the observed image via the eyepiece L2 . 

The straight guiding slits 51 and 52 formed on the second 

25 tube 5 0B may be formed so as to draw a spiral line around the 
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polar-axis El in accordance with the f ormed-direction of the 
sli ts61and62. In this case, the first and second room lenses 
M and L5 shift along the polar-axis with the rotation. 
In place of guiding slits 51, 52 and the slits 61 , 62, extending 
5 teeth and grooves may be respectively formod on the outer 
surface of the cam tube 60 and the inner surface of the second 
tube SOB. Other cam mechanisms may be applied to the 
polar-axis telescope 20. Further , other driver mechanism for 
shifting the room optical system 22 may be applied to the 

10 polar-axis telescope 20. 

The room optical system may be constructed from any 
combination of various lenses . m place of the zoom operation 
ring 70, an automatic rotation mechanism for rotating the cam 
tub. SOB by an actuator, may be applied to the polar-axis 

15 telescope 20 . 

Finally, it will be understood by those skilled in the 
art that the foregoing description is of preferred embodiments 
of the device, and that various changes and modifications may 
be made to the present invention without departing from the 

20 spirit and scope thereof. 

The present disclosure relates to subject matters 
contained in Japanese Patent Application 
(filed on December 27, 2002) which is expressly incorporated 
herein, by reference, in its entirety. 



25 

18 



